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^ (57) Abstract: It is intended to provide a method of transferring a gene into T cells which comprises the step of contacting a paramyx- 

fS ovirus vector with activated T cells. It is also intended to provide a method of producing T cells having a foreign gene transferred 
thereinto which comprises the step of contacting a paramyxovirus vector with activated T cells. Moreover, it is intended to provide T 
cells having a foreign gene transferred thereinto which are produced by the above method. Thus, a gene can be efficiently delivered 

^ specifically into activated T cells, which is expected as applicable to immunological modification strategies through T cell-directed 

^£ gene delivery. 
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9y<3Rti s 77/ "WfT 5 (adenosine^deaminase ; ADA) X&Mfc£ 

(ada-scid) imi-zm&i-ftim<D®nmm>bmte*& 

M<&W;&)<£>llt&fcX%tc (Blaese, R.M. et al. , Science, 1995, 270: 475- 
480; Altenschmidt, U. et al., J. Hoi. Med., 1997, 75: 259-266; Misaki, Y. 
et al., Mol. Ther., 2001, 3: 24-27) 0 LA>Lfc#fe* V h o ^/VXft if <D 

foSfCsl^ftV^ (Altenschmidt, U. et al. , J. Mol. Med., 1997, 75: 259-266; 
Hege, K.M. and Roberts, M.R. , Curr. Opin. Biotechnol. , 1996, 7 : 629-634; 
Tuohy, V.K. et al. , J. Neuroimmunol. , 2000, 107: 226-232) „ 

(tumor infiltrating lymphocytes; TILs) H)\ MMZW^Wft \C^X 

fiasfc^urt- zz.k&%m$fritz.hii*^ tils m&m&te+ttmm^ tii^ 

**a«W*fi*(:tr-^/l'T?fc6ii^lft*n5 (Rosenberg, S.A. et al., 
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N. Engl. J. Med., 1990, 323: 570-578) „ m\kitl V i^S*®SMaLfcttffcW: % 

^f^^/v* (hiv) *£i-5w^-»>mw;*'<**— a** 

£oTV^tf s > £*l«HIV#SCD4!J V/^mit^lLfc bntrX^^od*bTf*>5 

TOl5%j£*fLT^ i©"****- "T?f*spi&51%) (Dardalhon, V. et al. , Gene 
Ther., 2001, 8: 190-198) „ LfrLfcflSk, #^HIV^tP^!JH4^-r /l^fc^ 

£riI£>-£-CV^ (Buchschacher, G.L. Jr. and Wong-Staal, F. , Blood 2000, 
95: 2499-2504) 8 £ «9 &*ttfc»fc*S&3t# FTt^ J: «9 ^^^il^K^M 
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(2) ^7 ^ y /w^^ ^-^ty^ ^^^^^^--efea, (i)- 

(4) ^7^^y^/V^^- i&^^^flM (3) 

(5) (3) (4) fcfB*to#ftfc*&»££ftfc* 

(7) ^^y^/w;*^*-^^^^^*^*— 1?*>5, (6) 
{ft-rs. ^AUfcv^^sr^-f-s^^^^y^-r^^^^- 
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*>53iS£!n?ab5sKJJ ^H'fcJfSrjftKfc'f 5 (Bunnell, B.A. et al. , Proc. 
Natl. Acad. Sci. USA, 1995, 92: 7739-7743; Chuck, A. S. , Hum. Gene 
Ther., 1996, 7: 743-750; Chinnasamy, D. et al. , Blood 2000, 96: 1309- 
1316; Fehse, B. et al. , Br. J. Haematol., 1998, 102 : 566-574) . 
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<D^?y{ ;v*s<? (SeV) Sr^"f SM^ft^SISrix AlfittKE 
(nasal mucosa) (Yonemitsu, Y. et al. , Nat. Biotechnol. , 2000, 18: 970- 
973), jfctf (vasculature) (Masaki, I. et al. , FASEB J., 2001, 15: 1294- 
1296) , fflR&ft (retinal tissue) (Ikeda, Y. et al. , Exp. Eye Res., 2002, 
75: 39-48) *$"T?jLfc;ftfcft*ttfc»*fc im JfcRfiWSV ^STTffT 5 - t 

vivot?©3fte«jgfe^Sr*>fifl2 U 9tftKtitf? Lfc*BJte£#te©*£&*/Mfc L# 
#3PJ5#bW:, in vitroT?t M>y/^OiWja*« i Srffi<i"5K^ Stfi-T-* 

J&**tt, #J;U£lX10 6 /ml~4X10 6 /ml, b< te4X10 6 /ml~8X10 6 /ml, 
t < tt8 X 10 6 /ml~l X 107ml MWidrZ t ± V \, 

l»Itil~5(K><Dffl^#^1-5££##*L< % J:t9 0^U<}i2~3OO, 
^L<«3~200-efc5 o -<^^-(hT«t^«tt^^B#^-c^+^-efei9, #1 

^ffi^ftW*:/;* (immunological synaps) &JBVvc#SCD3, #10)28, *3 

Jlffi^lfflJ}S (APC) i/^y-Jx (Maus, M.V. et al. , Nat. Biotechnol., 2002, 20: 
143-148) Sr-g-ir. »oi»oi5fe|([$*Lfc^*fi«|3&ftflfK:J:t), +#fcJ:©T*M&8c 
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it^^r^A-f 5 tf>T\ £ (D^fefc J: 5 ^fltf ttJSfc^ttfc*fc*&i*A1-a 

A1-5^&l^**iSo 

TfliJSfiTU t>VH\ Jfija±Sii^StlS (Major Histocompatibility 

Complex; MHC) '±K<D^1tWM<0^^ m&fc*^WiirZ> tHr:/*-T?;jb5T*ll 
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j; 9, dna^, mmftmzmitiu mm^it^x^mm^o. mmt^o 

*>. irc^#^T»ic{i N ex vivoK^xmm^^vtcmmmmm^b^ 
^^^y^-Kmmt^ti^^^^xim^mx^}miim\ ^ot, t&h 

©^7"^ K ft H t (Om.^W t &$] ft T 7 a << - (D h 5 TM I'-fe - 
L<te, CD28 N 4-lBB^<D®^^3U^7°^ — i "9<D-^^-t-/l'^3t-f5*^j:o 
2. IL-4, JFU-yftHW&M-tJ h^^OM^E., Fas Ligand. perforinft XoWfo 

tfcffi«^«©^ tx\ mwM*n<Dmmk&£W$.tcmmffo<Dmmh 

ft t #v ^CDtyS©*^ * - 1' Srgft; £ -fr 5 £ v 5 #|§to s *> 5 fc «>, c: *tf w J: ■) 
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■f-*tft#*JSV\ Mf-X#$lfefc6VMiflow cytometry^ 5 y — T 

jy?*ft0Z.bX\ $f*U<« > CD45RAW, CD62L^y/U#^^^T3tttett 

cytometry^ «fc 5 y-7M i^Srfr ?ZtX\ ^fbT*B]|&fc3l^tt^>f — :7TtoJS 
3„ #Ml;:JB^5£tfrf±, UE^iroSttflsBiit^— **-Sr*a^t>*fc 

do^g/mi) ^Hj&s^^^htfiJiTt^sa^E-^i-rscifc-e, «b 
h*$iL»&u ^ti^ti?r*»y ^^^-«-cy >'*&&&mi, 

l*£fTV\ 24ft©:/V- H£#ft«;ft^tL500 M l-5o&AU t ML-2 (5~ 
100 U/ml) -C3KI7 B - £ T*# bft5 0 « it «*I7 0 IB r i © K"^ — Sfett 
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tt20 Gy~30 Gy*m%Ltch<DZffiWM?Fl®mbU ^frfc^fiUlftL.t D ftMLtcT 

(5~100 U/ml) Jftttfc<5^W\ *©«JIL-7<SfOS5i^ h#-f 
4T-C7BM*«F*, 7 0^^oWW^3HIfif5c:^(c:J;o-c#^tiS (Fields, 

R.C. et al., Proc. Natl. Acad. Aci. USA, 1998, 95: 9482-9487) „ iltffl 

^»it)GM-csF, iL-4^cD-^-r ^m^xmn^it^^^^m^ 

^K^^oTV^Sftb^ Class I fcSV^Class II Cf F7^-i^f 
XfoZ> a %<DftL s a*©?&**^*glAlcfcofciMMt&S^^v^■r 1 ^>J:v^ 0 0tf*.tf N 
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ft, ^ 9— (O^f J Amepfc^ae^ tfS3&3£"e# 5 «fc 5 fcJSft^ii* 

^^y^/l^t*. cDNAA*b??«J*LT^'t5ifc*S-e#S (Y. Nagai, A. 
Kato, Microbiol. Immunol., 43, 613-624 (1999)) „ 
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T?fc9#5o *3SWfC*5V^"C TDNAJ £f2, — #«>NA#J:lJC^I^&-& 

■csss-et 5 £ 5 Ksa©or ^ /mmF\*=<~- Ki-soRFSr-fc^^fc&r 
#3& K # i % t ? 5 * y * >f * t tt ? $ * y ? >f * $1- ( 

Paramyxoviridae) Kmt% !M A'*^tt*©*ti*ft«:flH\ v<?S*y$MVU 
7^y!?-Y/^I^ (Paramyxovirinae) (V-* bfP l^/V^JS (^7$^y£ 

^r/^I^fcf 5) > ^i/y^^JS, *5irf=e— try •M^JRSrStp) *3 
<J:tJ«=.3.— ^e^^f/V^ffi^l- (Pneumovirinae) ^'MA'^JI&.ktM 

frXtL-Xlt* Aft&fctt'fel'^f lM /W* (Sendai virus), = 3.— # yJX/HS 
(Newcastle disease virus), *3 fc^> < #H?#^f /V^ (Mumps virus), M 
•^^/l^ (Measles virus), RS^-Y/V^ (Respiratory syncytial virus), 4^£E 
t^xf'yi/^. (rinderpest virus), it^'rlss*—'?/ 4 (distemper virus), UvW^ 

(SV5) , l/yjv^yf 2, 3§J 

m # # if h tl 5 . «fc 9 Aft tt * #J X Sendai virus (SeV) , human 
parainfluenza virus-1 (HPIV-1) , human parainfluenza virus-3 (HPIV-3) , > 
phocine distemper virus (PDV) , canine distemper virus (CDV) , dolphin 
molbillivirus (DMV) , peste-des-petits-ruminants virus (PDPR) , measles 
virus (MV) , rinderpest virus (RPV) , Hendra virus (Hendra) , Nipah virus 
(Nipah), human parainfluenza virus-2 (HPIV-2), simian parainfluenza virus 
5 (SV5) , human parainfluenza virus-4a (HPIV-4a) , human parainfluenza 
virus-4b (HPIV-4b) , mumps virus (Mumps) , jo J; Newcastle disease virus 
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(NDV) ft if 355 $ 5 0 J; 5 0 * L < > Sendai virus (SeV) > human 
parainfluenza virus-1 (HPIV-l) ^ human parainfluenza virus-3 (HPIV-3) % 
phocine distemper virus (PDV) „ canine distemper virus (CDV) % dolphin 
molbillivirus (DMV) > peste-des-petits-ruminants virus (PDPR) N measles 
virus (MV) „ rinderpest virus (RPV) „ Hendra virus (Hendra) N $0 «fc XT Nipah 
virus (Nipah) frh fcSSEJ: 0 MtilZtlZ V4^XftM^X*% 5 0 ^WW^f 

Xfo<0, i 9&&L< fiV* t°n^-f;^JS (genus Respirovirus) 
y£-f/v;*JR (Paramyxovirus) fcVB"5) tSt5 !M/W**fcl4*©BNMfc'e 

£-f/w* 11 (HPIV-1) . t h/^-Yi^/v^vlFiM/w* 3 
?g (HPIV-3) „ !>v^7-f ^-f/V^3M (BPIV-3) , ? 4 4 

^(Sendai virus; ^^y^f ^MA'* Hi WiftbS) „ 

XT^-;W^y^V7;V^-f^y(;V^\Qm. (SPIV-10) f£i?tf<at.}lZ a #3§BJM*5 

ltv^ 0 ^VARNA^fi, /N°75^y^-r^(D!>^^^aai:*{cy^^ 

^nf^y (RNP) ZmtfLU KSfiftt«t!3y/A»f»oaie^AS|SSU - 
<^RNA«^$tLT^RNP^^^^6«?r^ORNA-efe5o -*Kfc^7 5 ^ V !> 
^/^©y/Ai^ 3' y-^HR«t5' bW7-f*OHlE, p^r^ans^ 

IB?ij(EiE?iJ) - ^fe|B^J(Iga?iJ) - ^^M^lH^fJ (SlB^iJ) ##£U £*tK:J:«3 



WO 2004/038029 



13 



PCT/JP2003/013476 



s M, F % HN, &£tfL*£^>^3;;ft,5 0 TNP S P N M, F, HN> *3 itMfc^J t 

o 

V^t°n^^yV^M NP P/C/V 11 F I L 

jV-fy^^/V^m NP P/V M F HN (SH) L 

^—^DV^jV^m NP P/C/V M F H - L 

^ NPitfc^fclO^Tfi M29343, M30202, M30203, M30204, M51331, 

M55565, M69046, X17218, P5t^^oV^Tfi M30202, M30203, M30204, M55565, 
M69046, X00583, X17007, X17008, Mifrfr^KloV^te D11446, K02742, M30202, 
M30203, M30204, M69046, U31956, X00584, X53056. Fjt^JCOV^Tte D00152, 
D11446, D17334, D17335, M30202, M30203, M30204, M69046, X00152, X02131, 
HNjtfe^H-O^Tf* D26475, M12397, J430202, M30203, M30204, M69046, 
X00586, X02808, X56131, Lit^ fCO^Tte D00053, M30202, M30203, M30204, 
M69040, X00587, X58886£r#j$tf) ^ to t.tc : t(D{&(D$'1 K"t*<5 tyJ 

/U^^^M^irtlfi^ N5tfe^fcoV^T«, CDV, AF014953; DMV, X75961; 
HPIV-1, D01070; HPIV-2, M55320; HPIV-3, D10025; Mapuera, X85128; Mumps, 
D86172; MV, K01711; NDV, AF064091; PDPR, X74443; PDV, X75717; RPV, 
X68311J SeV, X00087; SV5, M81442; *3±tf Tupaia, AF079780, Pit^^OVN 
Xli, CDV, X51869; DMV, Z47758; HPIV-1, M74081; HPIV-3, X04721; HPIV-4a, 
M55975; HPIV-4b, M55976; Mumps, D86173; MV, M89920; NDV, M20302; PDV, 
X75960; RPV, X68311; SeV, M30202; SV5, AF052755; 4B.<tt^ Tupaia, AF079780 
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x Cltfc^lJloVN-Cft CDV, AF014953J DMV, Z47758; HPIV-1. M74081; HPIV-3, 
D00047; MV, AB016162; RPV, X68311; SeV, AB005796; *3 Tupaia, AF079780 
s Mit-g^^OV^Tft CDV, M12669! DMV Z30087; HPIV-1, S38067; HPIV-2, 
M62734; HPIV-3, D00130; HPIV-4a, D10241; HPIV-4b, D10242; Mumps, D86171; 
MV, AB012948; NDV, AF089819; PDPR, Z47977; PDV, X75717; RPV, M34018; SeV, 
U31956; 3S£X$ SV5, M32248, FMfc* KlO^Tte CDV, M21849; DMV, AJ224704; 
HPN-1. M22347; HPIV-2, M60182; HPIV-3. X05303, HPIV-4a, D49821; HPIV-4b, 
D49822; Mumps, D86169; MV, AB003178; NDV, AF048763; PDPR, Z37017; PDV, 
AJ224706; RPV, M21514; SeV, D17334; SSitJ* SV5, AB021962, HN (H^fcfiG) 
it^^^oV^Tfi CDV, AF112189; DMV, AJ224705; HPIV-1, U709498; HPIV-2. 
D000865; HPIV-3, AB012132; HPIV-4A, M34033; HPIV-4B, AB006954; Mumps, 
X99040; MV, K01711; NDV, AF204872; PDPR, Z81358; PDV, Z36979; RPV, 
AF132934; SeV, U06433; SV-5, S76876 fim^Z £ 0 {iU 

£*Lf>tf>«M ;^iei^a- K-T § ORF*5ctW5(5jt^<Z)ORF« % J ARNA 
{C*5V^-C±IB©E-I-SgHJlJ^tTT^5 L -fe:V^^Iae$tl§o ?J ARNAK::J8Vn 

tc 2 oroORFfi, ^lx.{^IRES^OiB^iJ^fflVNTlRl— ^ h n > £ Lr(E^$*5 - 
tfcRrt6T?fe5o -©J: 5 i*t5>2o©0RFO|Itim»E-i-siB^rijKSft 

N, P, M x F, HN, *Jj:U«LaeKSrT^'feV^|J:3-Ki-5 6o©QRF 



WO 2004/038029 



15 



PCT/JP2003/013476 



&£L<te, m&mvjA'XkmkK, 3' v—jr—nm\zm%, n, p % f. hn 

l/tV^"^*-**, «rtT*g#^^RNA<f/ A^b«fe^«^t, 

\m&£tiz>o tot, zo£ot£^?f-tewm-m*^i-z>V'(*x'<?*-- 

—(D&Mj&ZfTO £flS-e#5 (W000/70055 fcitJ 5 WOOO/70070; Li, H. -0. et 
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al., J. Virol. 74(14) 6564-6569 (2000)) 0 fit&Wlfcfeft}:: 

©3i n -:/g t riS* « S e ff£^ n —zfiz^t^< 9 $ - SrflaR-f- 
*«5lrf-«i^*si?#5o ^©J:5*aDJtK:»n:iiailStt*v\ fib©* 

^^©jt^n-^gesr, ^i^«7X?gttPrt^!>-i'^ (vsv) ©Gge® ( 

vsv-g) &S6tf3::fci&s-c?#3„ #38li3©*>f A'*'***— vsv-Gggftfr 

aeit^tps/a- k^-t 7°^^/^^^ *-j&*£S;n,s„ vjjvwv; arna 

# y K Sra 5^7161^ ^£-^tp ©T?& o T & 
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-S^-^^/V^^.^ (hemagglutinin) S"t4 £ 7 4 7 5 — £ (neuraminidase) 

5 ^ t ^ i , %mmmzmjz&fc*m^&3:T?m.nteWWt$tiz - 1 *< . 

•v^^*f©1g±fcSH-5SeVW^JStt#P*tC«^i-S (Kato, A. et al., 1997, 
J. Virol. 71:7266-7272; Kato, A. et al. , 1997, EMBO J. 16:578-587; 
Curran, J. et al., W001/04272, EP1067179) 0 5 fcMHb'** 

in vivo tfcfiex vivoK&ttZm&<Dft},>mfc¥&M%t4 **~tLX 

^55^y ^^/^ttae^A-^^ LTtftbT*5 19 > ^±«©» 
KW*IE^ • «KSrfTV\ DNA7 = -X?r^fc^V^^&^#:-©ia^^ ( 
integration) &j5§£. k&v^ (Lamb, R. A. and Kolakofsky, D. , Paramyxoviridae 
: The viruses and their replication. In' Fields BN, Knipe DM, Howley PM, 
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(eds). Fields of virology. Vol. 2. Lippincott - Raven Publishers: 
Philadelphia, 1996, pp. 1177-1204) . iS^fcfcitf* 

mtfir^y^^/v;* (sev) ^^^ftittftt-cfeji&ifittaioaEji^fBfefen 

dS^Sih/tV^ (Yu, D. et al. , Genes Cells 2, 457-466 (1997)) . £fc, # 
(flexibility) itHte!ft±<D* V y h&tbZo Z<D£oK, ^7^^ 

^j4kb* T*^A^-efc 9 , |E^x= </ 1- SrfHJD-f-5 - £ <fc o T 2 S££U:<D 

tl4-e©i^l-±ott^$^'C^5 (Hurwitz, J.L. et al. , Vaccine 15: 
533-540, 1997) 0 -fc^^T !M © Cft b -t^PJ 94 fr*^* f 
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fc^fca— K«;RS6&*fA-*-3 5. ^7§^y9>f^fc^*l€ 

ft 3 i 5 KlJf A1"5 - ttfS* LV> (Journal of Virology, Vol. 67, No. 8, 
4822-4830, 1993) 0 #A Wtfl**3!^?- ^^f/^0RFt (DWtt* E-I-SIBW 

^^-C#Ai-5 £ t 5o 

W001/18223) o $v A±o^-*3t^oif AfilCioTWt^: 
Trt, ^#tV 7^3' (DiE< mif Ai"5«^38S^^ s K< * 5' ©is < 
A^SKW&aw^tfME^S. -Oi5t> fl-^it^^AMteu 08t 

Sv^W^Sa^iJM^ U ^tfx-r ^©3' $gifi< Kijf Ai"5 - <b 
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LTT7 RNAtf U 7— ^»»S^J*flJffl U RRNAaK V * 7- 

»©3**Bk:SS-aJ»r®iy ^-ff^ASra-K^-frTSst, £<D!J ^if-T AfcJ: OjE 
*fc3'SriS#t>tfj£;ft,5,fc5fci"5££:& s "Ct<5 (Hasan, M. K. et al., J. 
Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, EMB0 J. 16: 578- 
587 RTfi Yu, D. et al. , 1997, Genes Cells 2: 457-466) „ 

m&t£ftm&fc¥&G1-&&MA£'*>?s(t;'(/l'X'*.??--tti > Hasan, M. 
K. et al., J. Gen. Virol. 78: 2813-2820, 1997, Kato, A. et al. , 1997, 
EMB0 J. 16: 578-587 Yu, D. et al. , 1997, Genes Cells 2: 457-466<DfE 

, 25ng//z l&L±<Dm&-Vn&&WltbteX—<07 l 7X 5 K£»ttT?£ 5££ 

L\/\ &>T, Afo* I^^OTUT^^/^^yARNAlra-Ki-'SDNAfC^Jte 
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;mmi\*mk£&t£^£5fcmMmi\&&mi's Not iu&.^^*^xis< 

(Om^Not I«ti-S 0 V^fr^tfJ J*±KffiA£titz.'&<Dfi\-%mfc*V>OEF 

*0|BW^tl^V^4^S, Hfc#*L<ttACTT) SrSRU ^CtfflllfcAfc* I 
BBS9Jffigcggccgc*#iP U £ & fc*©3' flBfc:;*^— 1h- ffi^i t LTffif © 9 £ 

* 17- K#&J&*- =*DNA©3' <D« t "f-5 i t £S£f * Ll\, 

y ^-*#J^J&DNAI^?!lte5 , » bffit© 2 a±©5? * K b < fit 

ttACTT) &»ftU ^<23' «CAfc* I»«WMfcgcggccgcS:f**P U $6>K:-fc©3*fl! 
te*$S:W«Si-5^«)©#AWf>T-©*y =n)NA£r#;&n1-5o C<7)^-y =?DNA^S$ 
W\ *JfcftfcPCIH*j|Bg*0Ab* iWfJi'©*** 5 6 £ 5 fcatfSR&K 

fH~<5 (l^fc>#><5 T6(Z)/V— /V (rule of six) J ; Kolakofski, D. et al. , J. 
Virol. 72:891-899, 1998; Calain, P. and Roux, L. , J. Virol. 67:4822-4830, 
1993; Calain, P. and Roux, L. , J. Virol. 67 : 4822-4830, 1993) „ ^.(O^J 

^^(Dsum, vs&u ^^mmnomw^mm, #*L<tt**i-e*i 5'- 

CTTTCACCCT-3' (|B?lJ#-^ : 1) % 5'-AAG-3\ $5£X£ 5' -TTTTTCTTACTACGG-3' ( 
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pcr«, Taq*°y * 7~^tttt%<Di!&<owLtf])* j—n&m^&mi&ojj&t: 

m - t tf s T*# 3 0 htc g «J0rJttttof Lfcft, pBluescript^tf) 

~7y7y % Y^9?-ONot I«(cjfAt5. #fetbfcPCRS»©aOES?!ISr*>"- 

CTAt^-fS^ fcj^-Ct 5 (Yu, D. et al. , Genes Cells 2: 457-466, 1997; 
Hasan, M. K. et al. , J. Gen. Virol. 78: 2813-2820, 1997) . &\k.\$. Not I 
#JI8lfMfcS:^r"t"5l8bp©^^— f— (5'-(G)-CGGCCGCAGATCTTCACG-3' ) (IB 
3) ~ls?£ft1iL±ls?>( <7-f ;V*>7V i^cDNA (pSeV(+)) tf> 

y - ^-sb^ij t m a sr <^>orf t © n jc^a l » fj^mk vj^^t ; 

J»m (antigenomic strand) *3f£© g BIHS P >f ^»(fcSr^tf^ , 7^ 5 K 
pSeV18 + b(+) £r#5 (Hasan, M. K. et al., 1997, J. General Virology 78: 
2813-2820) 0 pSeV18 + b(+)©#ot I«MfelC^*3t^Wf>i-*jf At, 0fMO^*it 

tic*?)* **W©^**-&B»J&t-5 3. *5IWf±, «BJ<73-< 
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/ Jk%HDj3W:%WRiVX?f 0 £ tfcX%Z> (W097/16539; W097/16538; Durbin, A. 
P. et al. , 1997, Virology 235: 323-332; Whelan, S. P. et al. , 1995, Proc. 
Natl. Acad. Sci. USA 92: 8388-8392; Schnell. 1L J. et al. , 1994, EMBO J. 
13: 4195-4203; Radecke, F. et al. , 1995, EMBO J. 14: 5773-5784; Lawson, 
N. D. et al., Proc. Natl. Acad. Sci. USA 92 : 4477-4481; Garcin, D. et 
al. , 1995, EMBO J. 14: 6087-6094; Kato, A. et al., 1996, Genes Cells l: 
569-579; Baron, M. D. and Barrett, T. , 1997, J. Virol. 71: 1265-1271; 
Bridgen, A. and Elliott, R. M. , 1996, Proc. Natl. Acad. Sci. USA 93: 
15400-15404) a itl,P>O^K:J:0x '«9>f Vv'/Uoil'l^ *JgttPF>3&!M-rt' 
&itffi<}4Ji'X, MfcVJAsX* Vis? — -t^y-f *74JV 

*x%mkfrbmMf$&i£5^ ktfx%5 0 -*i 

bxtkis i w * ft \m<D v >r /v^ <z>^ d - ^ e « & = - ki- 

A#Wfc#}KM\ (a) *J%9Vy4>V*>?J ARNA (*#^>f :7SKRNA) * 
fctt-tOffiHWK (tf^TV^fO *3-K-r«c0NA*, N, P> fcitfLS&Jt&JS 

St5»«^5IS, (b) ^tfc^7$^y!>-fyv^^tf^± 

yARNASr3-K1-*DNAtt, ^Jx.ffT77°n^— ^-©TJttl^jtiSr*^ T7 RNA # 
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®fcl/Ctt N H9^7a^^a>*ai^5pJffiT?#S 0 fl|*.ff, DOTMA ( 

Roche) % Superfect (QIAGEN #301305) % D0TAP, DOPE, D0SPER (Roche #1811169 

*ixS*s ^rt{- 1 b+^^*©DNA^A2>^^:^^J^ ) HTV^5 (Graham, F. L. 
and Van Der Eb, J., 1973, Virology 52: 456; Wigler, M. and Silverstein, 
S., 1977, Cell 11: 223) 0 Chen*5«t^0kayama« ^.*:7 7— SEfff©*J&ffc& 
fcWU 1) »t*efc»©^^^*-<~^3^#^ 2~4% C0 2 , 35^C, 15 

~24W, 2) dMitmmtt£ym®i<z>*><»ftfemm<, 3) tfcjR»a**©DNA* 

££d* 20~30/zg/IdOi$*3i*^fcJR*S#fe^^5^:«#L"rv^5 (Chen, C. and 
Okayama, H. , 1987, Mol. Cell. Biol. 7: 2745) 0 @0>#$fefi, — iilftfth^ 
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X7i^>>3 i'lCSSl/TV**. "if < fiDEAE-v* 3-* b 7 ^ (Sigma ifD-9885 M.W. 

5 x io 5 ) mm*mw.<D]mm&ikx*mM u h j 7 ^ ^ a v*ff 5 

SrJl5«>5fc«)^^pn^ySrJ(ip^.5ifct>T?t5 (Calos, M. P., 1983, Proc. 
Natl. Acad. Sci. USA 80: 3015) . @©#Sfctt«£§£5Lftfcl¥«;ft3#feT?, B 

8totfe#&*fcW-f-5 - £ ^T*# 5©T\ ^*-S»J*Ofc*ODNA©j!WJia^©^ 
A{-«> h 7 7 J/ 3 ^f^i^jg Lt V^ 0 ^jifdli Superfect 
Transfection Ragent (QIAGEN, Cat No. 301305) , ^fcfS D0SPER Liposomal 
Transfection Reagent (Roche, Cat No. 1811169) *SfflV>fetbSi J v ^ttfemftl 

cDNA^bo^-r/^oSS^ii^Mf-^^f^T^J: 5 fcLT^f 5 r. kit 

24ft#> 6 im&O-y? **f-y>r"fV— h £fctelO0mm-< h V mMX\ 10% £ ^ 
S^i^Jkff (FCS)*5J:tJ%^ttW (100 units/ml M}*5 itnoO/zg/ml * > 

K/h^-f S^) *^tsm'P>&W%& (MEM)^ffiV^-C1^/VW]Ii*3!5»*LLC-MK2 
£{5&100%=':/7A-ai> Mt3te5*"C^|L, 0!x.f£ l|ig/ml psoralen (V7 
uy) #£T> #*MJl (UV) HS#&a«r20#&3W?gteLfc, T7 RNA/K !) ^ 7 
— \£%%^^&B& : X.y?^~TV'(frXv'tF7-Z (Fuerst, T. R. et al. , Proc. 
Natl. Acad. Sci. USA 83: 8122-8126,1986. Kato, A. et al. , Genes Cells l: 
569-579, 1996) £2 PFU/j»-e*$-£So V 7 l^©»*fc £t>TOJt« 
lilSiit5:i:^fl5 0 «1«#. 2-60;* g, ,fc!3$J3;L<f±3~20jig 
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&&%h?lsx\CtiFM1r&V>( A'*m&1t&&9.-t&'? i ?x% K (0. 5~24 n g(D 
pGEM-N, 0.25~12/zg<£>pGEM-P, & £tf0. 5~24m g<£>pGEM-L) (Kato, A. et al. , 
Genes Cells l: 569-579, 1996) t*^Superfect (QIAGENtt) Zft^tcDtf?*. 
^^aySs^fciO h5^7x^{/aWS. N, P, :fcJ:T*L$r = - 
^??-<DmMWm* 2:1:2 if5ri«L<, 7°7^^ K*W\ #J*L 
{fl~4#g(DpGEM-N, 0.5~2Mg<^pGEM-P, & J:t5l~4iiig©pGEII-LS*"C3SUlSE 

h7^7i^v^3 ^^ofcUBJfitt* 0f3K:«fc!JlOOjKg/ml©!J 77V^V 
(Sigma) Wh^y77tV^F (AraC) s £ t>#* IX fiMO/ig/nl©^ b 
^T7tVfK (AraC) (Sigma) ©*&£tfJfiLfc^©MHn?J&£U t7^i/~ 

fclSi!lO*igaiA*Kfei'5 (Kato, A. et al. , 1996, Genes Cells l: 569-579 
) o h7^7x^i/a >/^48~72«Mi§*^ iRBjeSrHIiRU **£Stt? 
Sr 3 0^ 19 jg LT» W# t !OTS:^tP«#W*LLC-MK2»|ja tsar h 7 
y^7^^i/a VLTit*1-^e *&*±i|lf&iaJfcU LLC-MK2»tf>*g* 

HX*%& 0 09*. ff* D0TMA (Roche) , Superfect (QIAGEN #301305) % D0TAP, 
DOPE, D0SPER (Roche #1811169) £ if &mf bfl%> 0 xy py-AK*©^ 
B&Cfcfc, ^uo^->'*iDA.5i:it>t?t5 (Calos, M. P., 1983, Proc. Natl. 
Acad. Sci. USA 80: 3015) „ IM^A£ftfc£fflJ&~ete. RNPi&>k©!>>f /V*3tfi 

/V*vTF7-3tt££fcK**1-.& r. *S-C# 5 0 IfitliHW:, tf 3 EUJJLh* 5 581" 
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3 (g|&&H#5- WO00/70055 *$,fctf W000/70070#^) e 
mfcZtltcVJ frXCDftmn. fllfctfCIU (Cell-Infected Unit) ffljfe^^tt* 
MMMfefe (HA) (DgiJ^-T 5 - t £ 5 ftj&f - 5i^t#5 (W000/70070; 
Kato, A. et al. , 1996, Genes Cells l: 569-579; Yonemitsu, Y. & Kaneda, 
Y. , Hemaggulutinating virus of Japan-liposome-mediated gene delivery to 
vascular cells. Ed. by Baker AH. Molecular Biology of Vascular Diseases. 
Method in Molecular Medicine: Humana Press: pp. 295-306, 1999) „ ^.fc^ 
GFP GUkfe&ftSSft) ft£©^-#H*^£!^Lfc^*-fcovvCH:, ^ 

-^^it^caiiaw try h-r s - 1 k x *) Mzfem-rz ^ t 

#-e$* (0)RtfGFP-ciu£ tt) o £©±5teLTH£Ufc;*j0iWu ciu^n^ 

left 5 5 (ffOOO/70070) 0 

r> ^ ^ ^ * - jess flij^-j- s ps 9 , umj&KRi v > 3 ^iHflj^«^{cfij mzti 

*L7t >>>r/v^^ ^-srasw»w»oa!Jfe* *^ ST^ms-*- s - 1 

,(1993), wwftzmftiDftm&m'?* v 3-/nn, #^#8*m&£ji*£j , * 

£*fc, *R, pp. 153-172) 0 *frfi«jH:t4 % g*MP&^*fcA*l9~12B 
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*mm&, ^S^HfaHt. pp. 68-73, (1995)) „ 

i5^5-i* s t?#S (W000/70055 ^it5 W000/70070#fl8) o 

<1> F&fc*X£M J £^yj V^J^fJ AcDNA& SXfW&fy* % ?<l>WSk 

tlspj JV* (SeV) £:g-7V AcDNA, pSeV18 + b(+) (Hasan, M. K. et 
al., 1997, J. General Virology 78: 2813-2820) ( r p SeV18 + b(+) J It r 
pSeV18 + J 1 1> 5 ) ©cDNASrSphl/SpnlTf^-fb Ut77^Vh (14673bp) £!s!J|X 
U jjOCWK9v-~l'yvX>r i 7X% KpUC18/KS!:i- So Ffcfc^ftffMfc©* 
36ttc:opXi8/Ks±-cfir5o FjHS^ofcfcWu PCR-7>f ^-^a ^^feoUa^-g- 

*>*T??TV\ ^^rt LX Fat^^-^ORF (ATG-TGA=1698bp) & Bfc V > T 09 *. tf 
atgcatgccggcagatga (i2^J#^ : 4) TSgltU Ffcfi^fcfcSSeV^V AcDNA ( 
pSeV187AF ) £ $ SI 1" 5 o PCR , F <D _L % 5- 14 [ forward: 5'- 
gttgagtactgcaagagc / SB # : 5 reverse: 5'- 

tttgccggcatgcatgtttcccaaggggagagttttgcaacc < /|B? l J#-^- : 6] , F&iiik^fcTffit 
\Z. }$ [forward: 5' -atgcatgccggcagatga / IE ?'J # : 7, reverse: 5'- 
tgggtgaatgagagaatcagc/IB?iJ#-§- : 8] ©^7^ -r— V^^tPCR©fi*t: 
EcoT22I-C5£^-r5 0 r©«t 5 fc#b*L*:^9^5 K*SacIi:SalI"e^ftbT, F 
a^fcSffi&Sr&trffitf^Bfit (493lb P ) £IIIiDiLTplJCl8K:^p~~^U 
pUC18/dFSSt-f§ 0 r^pUC18/dFSS^DraIIIT^mkLr, Wf>i"SrlElJR UTpSeV18 + 

pSeV187AF 
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^^tfpUC18/dFSS©F»^^*IMfcfcfe5S!llR*3R Nsi I *5 
±1* Ngo MIV IflHSk^if A-f-So -<£>fc#>}c:te, flfctffl^^Bffi-Sr. Nsi I- 
tailed7°7 <Y *S £ Wo MV-tai led:/? <f -r '-"^MBf tltf i V \ 
<2> SeV-FHS*tt*l»fl't'S^/W<-»ia©f^8 

•fc^^T IM/U* ©Fitted (SeV-F) ^gL^SCre/loxP^M^T'?*? 
K©**8f4SeV-F*^fcPCR^(IU Cre DNAj; ay tr^—tfKli 0 31^0* 
*S«|JIHS3R**u5±5fcW!W-*tlfe7 p 9^5 KpCALNdlw (Arai, T. et al. , J. 
Virology 72, 1998, plU5-1121) CDJL=— b 5ua IgWfcfcl#AU 
5 KpCALNdLw/FSr*^i-5 0 

Fitfe^ & jss* ? >r ^tfe^^isiJiji-t-s fc«>, sev-Fg a 

/^W^S*»*LLC-MK2»^ffiV^5i^:^-e#5o LLC-HK2»j|&H\ 10%©^ 
Lfc^Mrffc £ v-ISJEM (FBS) N i/ V > Gi- h y * A 50^/ml , *5 i Xf 
^M/^F^^ 50 j ug/mltr^iPLfcMEMT*37 t C x 5% C0 2 ~?t&mir Z> „ SeV-F 

ae^flfettwuawttsr^rf-sftift. cre dnap ayi??— tficiUFate^s 

4&&SI3M6^£*i5 «fc 5 KRtf * ti/fc±fB^7 * 5 KpGALNdLw/F*, y ^8*^ 
S/p-Mfe (mammalian transfection kit (Stratagene) ) KiiVs M*f&<n~7v Y = 
— MzM^ TLLCHKK2»f::^^A£fi 1 5 o 
lOcmTV— h£J3V\ 40% = V7/U3:y UfcLLC4K2*Bjai!:i0/*g© 
KpCALNdLw/F&^Aft* 10ml<^0% FBS&^tpMBMigi&fcT^ 37^C<Z?5% 
C0 2 ydfa^<— ^-tfT?24l*|HJi»*-^5o 24R#W3HC*«lia«:tti&SU lOmUtfifi 
10cm'>«V — U5ttS:fflV\ 5ml 1#\ 2ml 2#C> 0. 2nd 2*fcfc:S$^ G418 
(GIBC0-BRL) &1200 u g/ml«r£tf 10ml(O10%FBS?:"^^fMEM^lft^-C^#$^ ^ fTV^, 2 
Bfefc#ifi^Lfc#&, 14BIHU5#U 3te^03fc£&Atfc0>»#£fT5. * 
CT^i9^WUTt/cG418^»tt^i-»«^o-^y^lJ y^&JBVvTEl 
lUi-r^o |§IlfcL;/fc£*P — yttlOcmT'W- ht=iy7;Vxy hKUfeS*^^ 
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^ TfV !M/W*AxCANCre <£:£ife (Saito et al., Nucl. Acids Res. 
23: 3816-3821 (1995) I Arai, Let al. , J. Virol 72,1115-1121 (1998)) 
•3 m it moi=3 -C'« & fx 5 o 
<3> F 3t£tf*&SeV £ -Y /V* O WHtEfttflUffi 

±IB P SeV18VAF <D&Mk& : f'tfW*Z1n1t'79X% K*»T© i 5 fcUT 
LLC-MK2&HflS{C h7^7i^ 5 e LLC-MK2 M £5 X10 6 cells/dish X 

lOOmmflD^ — M!:#<o T7 RNAtf JJ ^ 7~ tffcj; 5 $V ARNA©(K^SrfT*>*5 
&BM*24M^ (psoralen) (365nm) T? 

20 #W&aLfcT7 RNA#!M 7*— V&K&tZ V ^S\?1r^ \-V ? *S~T V 4 
X (PLWUV-VacT7 : Fuerst, T.R. et al. , Proc. Natl. Acad. Sci. USA 83, 
8122-8126 (1986)) &M0I 2U&XMUX' 1 iTO§lfc£-£5 0 V 9*/-T*?4 ft>* 
^<Dm^Wm\OA. 0*;Ufl5I7y h/Vvy^5^g^$tbfc UV Stratalinker 
2400 (#^n^#-5§- 400676 (100V), ^fy^v 5 - ^*t, La Jolla, CA, USA) £r 

K: 6:2:1:2:2:2 £1" 5 - £#=T*f 5 0 12/x g<O^V i»RNA£f§5H- 

S^^s. h\ MtficN, p % u *5it5 F:/7*HN®&SC£^mi"53§3l7 0 7*5; 

K (pGEM/NP, pGEM/P, pGEM/L ~Bl TJ 5 pGEM/F-HN ; WOOO/70070, Kato, A. et al. , 
Genes Cells 1, 569-579 (1996)) flotilla g, 4 Mg, 2^g, AngRXl 

An g/dish<D»fc h 9 h-TSo SfcB#RJJg*fK jktf&£*fcv*Ell-C#l 
J^^r2tH^#-L N 40/ig/mLCD Cytosine j3 -D-arabinofuranoside (AraC : Sigma, 
St. Louis, M0) & 1*7. 5 At g/mL<DTrypsin (Gibco-BRL, Rockville, MD) ^^tfMEM 
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z.tih<D%m%m®.h. u v h &optiMEM izmm-tz do 7 

cells/ml ) . )N[itS]RffSr3|lift0 3SU a r lipof ection reagent DOSPER 
(Boehringer mannheim) t Wi'u L (10 6 cells/25At 1 DOSPER) MT?15^Jfcfll bfc 

10 6 cells /well 12-well-plate) L, ifc ft £ "a" £ ft MEM (40^g/ml AraC, 
±©fiJj£jflSfc5. 

sits m^sK. ^saiief, «s&«fc Aiwftiettt 
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m&ifryy-r/K mmf^^i-^^maLtcm&nxh^xh^\ rnxfefc 

m^<Dfc%tvx\x w&]8imz.i:z>fem+m^ mm ( ex vivo) ®i*\z.£z>m 
fc^%m<D^-fti<Dj7mK£<DX%, mmw&zM'&xz s^it^t t< \z 
b%(d fcft x-mmtfTFS: ur v ^ rt^Eit £ * 5 ^ t t^rnx h s„ 

o 

, Wz-lf IX 10 s CIU/mL^±, 0;£L<tt 1X10 6 CIU/mL^Jb, £«5&£L<tt 
5 X 10 6 CIU/mL^±, i 5 # £ L < tt 1 X 10 7 CIU/mLEU:* J: 5 L < tt 5 X 10 7 
CIU/mLJ^±. i 5 L < tt 1 X 10 8 CIU/mLW _k, ± 5 b < tt 5 X 10 s CIU/mL 

Kiyotani, K. et al. , Virology 177(1), 65-74 (1990); W000/70070) „ 



WO 2004/038029 



33 



PCT/JP2003/013476 



< f±20KELh. J: 5 # £ L < J±50%£JUh, b < &70%£Jt±, <£ 19 ffrlZ L < »80 

*l#&Bg62-33879-5§-<k$g, *5 J; tMfr&H862-30753*&*) , *5 £tf !7=s — xflfc 
SI^^#»^J:W*fcf4*©4W!^fc!ft3»$*5^Sfe (W097/32010) ^SrW^i" 

v?®£ti%mn<D&fct.tc\mfc tufr&t*t& itms. r^^^^ 

y ^BteBHBr&s^afck (pbs) , 4fctt#*^*^7?ja[3i:*fiurtej^^ 
x, &£T?mmtvxG%xhz> 0 
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flPJ1-5fcfcfcfTV*#5o 

0H*.tfT affile *>« V»r4 @ Qifeae^46«>JD!CEg <C*^55JtetrtJIK*r» 

mt z> mmtnmm±w &m*x* wrm <Dism^ o T#mBn*f- 

4h^4^, Wx.riIL-lO^!IISa***-^K:«J:oT > 4#fi©ltt©7n 

ft5 0 l)5^li«Stfc5#W^*^©i^l-fi^©^'-'? t s' h£ft 
* J)K -CiStfe-f b U fcTSttl JS Srffi V ^ . oligodendrocyte $rttfflJ&£ 19 5 
PDGF (platelet derived growth factor-A) ft ^JUS^Sr^A t N ^Fft?^) 
oligodendrocytes^^^ U ffiSS*©: 3 >" h n — SUtfBS®&bl*M&foZ> (Vincent, 
K.T. et al. , Journal of Neuroimmunology, 2000, 107: 226-232) „ ^Otttt 

IFNs) fc£©1&£S*©B^K:£0fi»&£fr5 (Kato, A. et al. , J. Virol., 
2001, 75: 3802-3810) „ Tn^X'ffl&Vltmi^frbftttVIMtfM&Zft' 
ZZtfab, IFN-y ft if©IFN*S^9 5 * y ^-OK*^ ^— *>fc©at€fT-0<B^ 
KliMB&^fcS nTlBtti&S&S (Biron, C.A. and Sen, G.C., Interferons and 
other cytokine. la: Fields BN, Knipe DM, Howley PM, (eds). Fields of 
virology. Vol. 2. Lippincott - Raven Publishers: Philadelphia, 1996. 321- 
351) o 9m, &mW%b\ts m-y&nfftMAv$Xfrb<DTv1%&i\ntoll&fc 



WO 2004/038029 



35 



PCT/JP2003/013476 



mtew&ia-z. ifn- y <d isy-r^fcrnz mm-t z - 1 as^rsft t bfoz> 0 

CIU/mK <£ 0 * L < fi^lO 7 ClU/mld^ltllO 9 ClU/ml, *t>#* L < ttftlX 10 8 
CIU/ml^£>$J5X10 8 CIU/ml©|Sfflrt©**|(l^±«B"sriB>fcSfr*-T?fi!#-r5 - 
£i&S#£LV\, t hfc^Tfil|§Iiiifc0©fi-$-*« 2X10 5 CIU~ 2X10 11 CIU 

roittl~5<W©ra-T?&-£-f 3 - * L < * i t) b< fi2~300, $ fe 

L<te3~200-C*fc5 o *58K©'<^^*-S:'&tPiadc«3©S-^*Mfeib"CH:, fc h 
% fvK yyh, ^f"=¥s t^5? % <Y*fc*f£T 

2. 5X 10 7 PFU (MOI 62. 5) tf>SeV-EGFP<Z>#£T£ fcfi^#STt*2 0 RUtiP^t U 3ft 
IS^lH]lRbTAPC^^:CD3*3 < };m ) E^in:CD4 (J^^*fctt0tCD8 (T^<*^ 
) tft#"T?ffe6Lfc. Ky^Pj/Hi, £#LTV^CD3 + CD4 + £fcf* CD3 + CD8 + 
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V y^^O^ti^fi CM$.tcteCD8b, GFP©3SmSr*i"o E^IJtfc^Jifti 

Sttttfcfcft (ftCD333±t^tCD28ft#) Ira-Mfe'J'x;^ SeV-EGFPfcL-tfW 
JS£i£#Lfc 0 fctt*MB£LT, SS:38ai-5SeV-lucii*K:»* 

H2t±, T»Jte«c^©SeVKl«tS3te-T-*AS6*Sr*rH , T?*>5. T£BJ&*& 
2.5X10 7 PFU (MOI 62.5) ©SeV-EGFP(D#ftT*fc{i^#^Tl?2 9 ffiffl! U & 
IS*ilJDlLTAPC3fe^CD3d3j:rJ { PEfe^CD4 (-k^/V) SfcttJrLCDS (T'**^ 

#y y/^4>tf>CD4^fc{iCD8 T^ffliia(DEGFP©|§^,^^i-o £/^b2#a 0V^/ve 

ttJD^/W-eWi, »<l:J$t*Balb/c*7^ £#J-SeV- 
EGFPfr UT'tf * Lfc 4® i 0 #V « Lfc£*i&» , H5itt£> & 5 * 6> 
tlfc 0 

JIJA^Sr^BI-e&So ^-^2cyv/^ (±^/u;*lx*©S^) £fcte2C 
TfflJ&tllc (T^/^;"3x*©^) £ 2.5X10 7 PFU <£SeV-EGFPtf)#£ET£fcf3:## 

ZJ-fim&^-fZ— mAb (1B2) T?8*6U $feK:PE^M^ybTlf^-C?fe 
& UfCo -#£0/^/W3\ y- > £ tltc±fc V isstSR* <£>CD8 + 1B2 + TUBJ^OfiJ^ 
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fa<D**A'<D Y7n y hit, P J #4 :/T»©EGFP 

fc#lc#*Ufco 3#i^°^t?«> »£MBalb/c*7V 

Lfc ft^©'^^"?}^ «£j£JftBalb/ c ;*7V 
(jHI%Hgj&) £^CSeV-EGFPftLT**£*Lfc 0 2@©3Bli:Lfc£ftj&> 

50jul(Z)2Ci-^— (lXloVml) fe^tf 50^ 1<DB6^-^ U ^ 
(lXlOVml) 2.5X10 7 PFU ©SeV-EGFP©#£T (Xlt&©^# + ©k©) 
t.tcfc#&$ET (XttO**#-ot©), 100 M l ©Jilt LfcBalb/c (*W*-) % 
B6 (KfetfVt-h Sfctt C3H (lXlOVml) Sfctt 

L (&©'«-) -e2 0ffl»Lfc o ^-b^K/c^#L-CVNSCD8 + lB2 + 
T$HJ®;3> ^EGFPS&ffiWiao® i^£#fc 0 Yi|ttteEGFPI§'|£<£> ^ n / y^©^ 
Sr^i". IS* (D7*-?mm^ Lfc £ ^ (n=3) ©3p*&±*!«RS (SEM) bVX 

I, 2|Hl©3!ftALfcll*-elSiHUfc»**#fc, C3HT?JW*Lfc2C T*BJ&fc 
Balb/cT*»Lfc2C T»i<Z)ffl^tti^ff^^EII (p<0. 01) riSfcofcriN C3H 
T*MLfc2C T*BiatB6-e*!l»Ufc2C T*BJ&t ©IHfcFi^tU&Sfc^ofc. 
W«ttt4— 55Sfll^tf:^«fifeXtfFisher*s PLSD testSrJBVvtfcjeLfc. 

HI 5 tt % SeV-EGFP{C j; 5 itfc^A StbfcTUBja©GFP*gi©li»*a%1"BlT?*> 
5 0 2C-tg^£*fl»k©T*»]|&*S|c4\ SeV-EGFP©#fe^ B6 (£# 9 -M 
Balb/c (^7A) cDTObfc y^/*J*T?6 B^»U fc^&ALfcTttJ&S: 
£rLV\t&i&-ti»^ SeV^b-C, jiSltLfcBeTfcfcttBalb/c;*^ ^KM' 

EGFP©3SS«r^-fo Eg##J©#£±©$f©lfc^2:, day 13 (±^/V) 

day 20 (<f*:^/V) fc^rt5EGFPBH4*fcW:|fett©^ n J TTOfi©^* 

TF-to m&MM t vx s 20 b nm ufc#issfe2c mum** & ©X- * ufe 
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fi^^-^Tajafcssrtsae^^ASft***-*-. 2ooMi©fc h y 

(4X10 6 /ml) £2.5X10 7 PFU (MOI 31) ©SeV-EGFP©#:&T£fc&## : fe~[N 2 0 
M**U ^J!S«rlHll|XLTAPC^TO3*5 < };^PE^tn:CD4 (±^^)*fet4tt 
CD8 CF'**M #tfrr»ffe& Lfc. h7°n$/ ^#LTVn5CD3 + CD4 + $.tz 
it CD3 + CD8 + T!J y^ft©^jlfix CD4$fcteCD8i, GFP03S^Sr*"t- 0 *^ 
*A»{4, ^$tbTV">5T^fflJ3& c t :, roEGFP^rl4#ffllS<^ ) f!l'a'i LT^Lfco 

flc «D3*3<ttmCD28^) ^r^-hLfc^^^-CM^Jt^t/Co ^©/^/P 
(*iCD3*5j;^CD28^) SeV-EGFPfc L"t? 

-T0-C*fe5o m L<¥HLfcT»^^=i- h UTV^V^!>3i^t?SeV-BGFPt 
*Kl2B5P£*U HBJfiSrlH|I|5tUTAPag^fiiCD62L, PE3§^#lCD3, fcitfbf^ 

*J\>X\ \?y h^n 5/ hfcJtf*- h ^tifc^#CD3|^TMtt 3 ©CD62Li3j:0 

CD62L high *5±t^ CD45RA hi8h T*M&t» (Jt^/Vh £fcfcM ^ ]WS44ftT»-? 
fe^^Offi^MI 3 (T^AO ©CD3fc«J;-a ? EGFP<75|§m?r^-t- 0 K^** 

©J;5fcSeV-EGFPO#&T*fett:*#ft^ 2BIWi(f«U HI 6 ©J: 5 W$#fLfc 

o CD4 (_h/<*A0 *>3V^f±CD6 (T'^JV) T«4 I ©EGFP3i§f|f'J'a-%^Lfco & 
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t b&a>3*5J:tffc h^tCD28^) Sr=i-hLfc^*/V"T?ftlJia«r*ff*Ufco 

/H (t h*tCD3*5J;t/fc h^CD28^t#:) h Lfc^VT'SeV-EGFP^ 

0 9l±, ^*fcltjStt-fbT3BBte^©SeV©SA (entry) <DffHffiSr*i"HT? 

fc5o B6y^/<3» (4X10 6 /ml) *UVt?^£ftUfcSeV-luciO#feT (6*5£tfM 
£©>*-) SfcB£fr££T (H©^~) V30^7VX^>^^-<-hVtc^ 
flS££<8fcfrU SeV-EGFP 0101=62.5) *&K30#3TCX*4 y**-*- h Lfc 0 
*fflfla^3(Hlgfe^Ufc^, 200jzl©MM$ (2X10Vml) &T?;*ffiCD3:fcJ:tJ^ 
**tf;CD288#&3- h Lfci^te**/V*^*>r/W*;fcl/T?2H NWfctLfco B§ 
tt*tJIR ttt, WlM t fcftUS £ 2. 5 X 10 7 PFU ©SeV-EGFP b&fcffiStfb $ ^A''P~£ 

fttHfefe Ufc 0 b ([£#) Lfc£#CD3 + CD4 + * fctt CD3 + CD8 + T$U&^ bEGFP^ 
tt*PIiao^*#fco Yftltt, EGFP86ttO CD4 (fe030©^«-) tititi CD8 
030©^-) T^flS©^^-^ B*<Dt— ^fittilteLfc?*/!' (n=3) 
i^^#J^±SEMi:b-C^Lfc 0 ##ra^*m¥tt#it3fc3 s S>ofc (p<0.01)„ Mfr 
^W^nRttti-^nfiH^fR^ffeXtWisher' s PLSD test&JBwrSWtUiio 

ilOlt ^>T-^*fcH:ettjbTjBBia^©SeV©«^ (entry) tf)fNffi&^112| 
T'fe-So B6D >v*S*S:SeVHBGFP 0101=100) ©^#ST (X^CD— #fe©*4r— /U) 

*fctt#&T (Xi^-ecDf&cD^'Jr— /v). a^W^^hU mjiasrJ: 

<gfc#U SeVfcl/T? 0, 15, 30, 45, 90 £3TOTM ^a^— h Lfco 

U^*^CD28#C#£: = - h- L/c^TO^^/V^T^BF^^LfCo ttJ&SrEURb 
s 0 9fclB«tfcaDfcJfefeLfc (CD4 TWJSttfl^R. CD8 TifeBJtetta^IHA) 

o m&MMkLX. PfiLfc«^2.5X10 7 PFU (M0I=62. 5) ©SeV-EGFP 

aufc (cd4 TMise^pK cds nm\z& ^m%) „ tettssgmufc*:*/!' 
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( n =3) ©5pj$<Z5§!|-£±SEMt LT^Lfco CD4 T»*5J;tJ«CD8 T«©M^t*3VN 

s#:i<op^(ci^fh^^r«ii^&ofc (p<o.oi)o srco^o^v^a^ 

o fc (p<0. 01) o Jtt«-¥W**ttri-5BE11^1R^«f*R Wisher' s 
PLSD test&El^TSfefcLfc. 

-Mi L,-C»#a**l5o i^ff^Ete^-TnSHg^^^OTisher's PLSD 
test£JBl^-C&£Lfc 0 P<0.05£MH-#J%i&£ Lfc 0 

5£555Rtt C57BL/6 (H-2 b ) tiGbtMBrtS) % C3H (H-2 k K & £tfflf Balb/c (H- 
2 d ) -7?* (Charles River i/V— K^!>^) fiKBT^y ^V^/V (Tosu, Japan) 
«t 5 ^7*1 MHC^JjjCL d £/«T« l^-fe ^ - (TCR) C0h7^^i = y 

^-^^^T*fe52Ch7^^v ? ^ — yt-^yTs (2c-tg, H-2 b ) ttlfcSfe Sha, W.C. 
et al., Nature, 1988, 335: 271-274 KUBttStlTTV^,, *fe±XAM.#lfc 

(Commitee of Ethics on Animal Experiments) &<fcU ? £l##X.DNA^fi£ 
(Commitee of Recombinant DNA Experiments) ©|feaSES:£»j\ 

(National Institute of Health) CO W^M^(D^rT <DWM\ (Principles of 
Laboratory Animal Care) *5£tf m^Wim<D^T& &TM.m<Dtz.#><D$£fo\ 
(Guide for the Care and Use of Laboratory Animals) \^.h%^>1to 
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EGFP «^**:r4*^/V^7*9— tfJte* 
£J$oSeV (Jtt^P*lSeV-EGFP*fcf4SeV-luci) tt, ^©!B*M>»0te*£Lfc 

(Kato, A. et al. , Genes Cells, 1996, l: 569-579; Sakai, Y. et al. , FEBS 
Lett., 1999, 456: 221-226) . AftlftKltes Not I *JIS»*«Mfc*^ 18 bptf> 
fr— ga^il 5'-(G)-CGGCCGCAGATCnCACG-3' (@B^J#-§- : 3) Sr, SeVO^V 
A & = — Ki-SGDNASr^ir^ * —^5' ^111$ 1 3* * :7V K (N) j14£ 

^^^^^©•fej/ hSr'S"tP7 p 9^"^ ta -SrffiV'>"r, EGFP (SeV-EGFPfcloV^ 
) t-tci-i^yy^y— £ (SeV-luciJcloV^) Sra—Ki-S^cDNASrPCRfciOli 

/V— /u*(rule of six)) (Kolakofsky, D. et al. , J. Virol., 1998, 72 : 891- 
899) „ #3^^£«K>»S!SeV*VA N *5«fcl^ (P) , $5£T?7—& 

(L) seitSra-K-f-S^^? K (Zti?ti-77X$ K pGEM-N, pGEM-P, & 
£tf pGEM-L) ^lSIHfi<jK:A#Rri6«:*^-*^y ^ y K 

I7^v'^r^^/V^vT7-3^*^CV-l^fc«LLCMK^fiJSt=' hbfc 
(Fuerst, T.R., Proc. Natl. Acad. Sci. USA, 1986, 83= 8122-8126) 0 40B# 

rm, mmmzmm^xmuzmk^ iom (io-d ay -oid) <D%mmw 

(DWM (chorioallantoic cavity) &£&ALfc 0 -tOfclM /^SrEIIftU 

— >> 3 fc <fc !9 *?4 fls7*<r>9<< 9~ £&^L (Yonemitsu, Y. & 

Kaneda, Y. , Hemaggulutinating virus of Japan-liposome-mediated gene 
delivery to vascular cells. Ed. by Baker AH. Molecular Biology of 
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Vascular Diseases. Method in Molecular Medicine: Humana Press: pp. 295- 
306, 1999) , V'(/WimirZ>S.X*-80 o CX*&&l,1t o 
=e/ ?u—rfrin& (mAb) 

If^^t KD45 RA (HI100) mAb, 7o7-f3^7=y (allophycocyanin; 
APC) ^-^JrC^ !>^CD3 (145-2C11) , -?£*CD8 (53-6. 7), *it5t hCD62L 
(DREG-56) mAb, 7^3xi|^yy (PE) <6^t KD3 (UCHT1), t KD4 (RPA- 
T4), -7£*CD4 (GK1.5), ifcitf-r <7*CD8 (53.67) mAb, PE^^hW^bTtf 
tm^!J^=y^aa7^;Vaynr'fV (perCP) ^^Y^ZfYT\f 
i^tePharMingen (San Diego, CA, USA) J;9iAbfc„ 

APC^^Ct hCD3 (UCHT1) mAb&DAKO (Kyoto, Japan) £<QMALtc 0 PEfe^ 
felt hCD8 (NU-Ts/c) mAb tt=^W (Tokyo, Japan) X^)MAhfc 0 tfi2C? u 
J ^-fT-TCR^r^H-T- (anti 2C clonotypic TCR determinant) mAb #3§9J!# 
b^M'?']) * (1B2) (Sha, W.C. et al. , Nature, 1988, 335: 271-274) 
tf)i#3l-L}f t> HiTrap protein G (Amersham Pharmacia Bioscience 

Inc., Buckinghamshire UK) <SrJBV"OWf2RU EZ-Link™ NHS-LC Biotin (PIERCE 
Biotechnology Inc., Rockfold, IL, U.S.A.) f^WfcLfdo 

TlBll&OiSttteOfcfcfcx PharMingen (San Diego, CA, USA) <t 9 jg A LfcflISi 
#E-7!7*CD3 (145-2C11), -7!7*CD28 (37.51), fc KD3 (HIT3a), fctfc KD28 
(CD28.2) ^M^.tCo 

20 mM N-2-hydroxyethylpiperazine-N'-2-ethanesulfonic acid (HEPES), 0.2% 
sodium bicarbonate, 50 /xM 2-mercaptoethanol (2-ME), 10£tg/ml gentamicine 
sodium, fcj;^ 10% UH^FSl^^^Jj&iSjfiLW (FBS) (ICN Biomedicals, Inc., 
Arora, OH, U.S.A.) ttX-fc RPMI 1640 (SIGMA, St. Louis, M0, U.S.A.) J#ifc 
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&Lfc„ fc&MW&fcTl' s e~V&&Wt1> V ?J»V *s7>*y7T— (ammonium 
chloride potassium carbonate lysing buffer) \^X V 9 S?> Zttc t 
fiMUJ W# (PBL) fcO^Ttt, mft% Fir- X <QlkmZ&& U Ficoll 
Paque™ Plus (Pharmacia Biotech Inc., Wikstroms, Sweden) K i f? ]) >v^£r 

TvfcJ&mM8m%MM1-Z>t£l!>. B6*fcfi2C-tg^£;*©!J^# (5X10 7 ) 
30 Gy ( 137 Cs; Gammacell 40, Atomic Energy of Canada Limited, Ottawa, 
Canada) £jfJtLfcBalb/c ]) >s<& (5X10 7 ) b&K. 50 ml 7 7*=* (35-3014; 
FALCON, Beckton Dickinson Bioscience, Inc., Franklin Lake, NJ, U.S.A.) 4 1 
, &ft 10 ml tf)RPMI 1640^£#&*T?6BK##36l/fco ?&tefcLfcT n£j&<|4 
T#ffljj§!t3^ 10 ng/ml <D t ML-2 (Immuno-Biological Laboratories Co., Ltd, 
Fujioka, Japan) LT, Ji§ttBalb/c U J"<Sfcfc: i 5 « ^ t KUM* t fc 0 - 

©^ife-ew:. B6a»b#e>ft5Tlwjteti|cr± % KiA/^a» TM^kftS-^b 

, CD4 T$y&$c£#5fc£>te:, BeWCDSSffc^^fc (CD8-depleted) JJ 

M-y ^<nxmmvtc 0 mzwMis&tcv ^'vsuom&oitib. frb<#iiu 

fcU y/-<3£££v7?*CD8 (Lyt-2.2: Meiji, Tokyo, Japan) mAb£*fc: 30^-4^^ 
^ydf-a.^ — ^V N "C Low-Tox™-M Rabbit completent (Cedarlane, 

Ontario, Canada) t *(C50^37°CT*-f V^p-a.'*- h 3HI^±»Lfc % B6 
*/tr±2C-tgOTnKLlg?gtt^KTj(iHteSr, ^^^T*ffl«t LT^fc 

t hT«»^TO-T5fc*, *5«J»A©*^JfiLy^^ (5X10 6 ) SrSiJOtt 
*A©ttati*ilBJt (30 Gy) Tfctfe'lky ^^(5X10 6 ) £10 ng/ml © human IL-2 
#£Ti- 1 mlORPMI-1640«« E f "C7 0 n#$* Lfc. 7 0 M r t 
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0i(ZUfc^^^»Sr»^g|L, #^?*CD16/32 mAbSrtef 
y K - ^ (2. 4G2; American type culture collection, Manassas, VA, U.S. A) 

^^*fc«PerCP^ h vy hTtf^VT^ttSLfCo fcBWbttll&ttFACS Caliber JC 
J; 0 CellQuest ~7 v Jf y J* (Becton Dickinson, San Jose, CA, USA) 33 <£ Tf 
FL0WJ07°n^7^ (TREE STAR, Inc., San Carlos, CA, USA) SrJfll/v-cfiWf Lfc 

„ im m-*— mrT^-frasft&K^ 5Bwas*ttaib"c*KH-5fc«> 250^1 

<^H£iI$i: 125 ng ©propidium iodide (PI) -%:Mk.tc a Z.<DXT*y7te^ 

t vmmt/* * ]) -t*hj&3&» b o-?-^ -r/Tjwj&owtKifcv ^ tt&ktt- i,it 0 egfp 

(fluorescence 1) "CtfcttiLfco £ * * « fc b©||*K:*5^-C, CD3 + 
CD4 + PI" SU&©&H&£#eD4 T» t * U CD3 + CD8 + PF >WJS<©i|H!&£#CD8 T 
mt^bfCo h7 s sx&*-y?? n/?J-7MT*h% CD8 + 1B2 + PI"« 

s JttL-Ptt CD62L* CD45RA + CD3 + tffll&b LXff— h $*bfc 1 ©£fc«CD3 + ftl 

ja©tf>©-t©flfciLT^— KK^)*nfct>OtUfc (Picker, L.J. et al. , J. 
Immunol., 1993, 150: H05-1121; Ostrowski, M.A. et al. , J. Virol., 1999, 
73: 6430-6435) 0 

CD3 mAb (15^g/ml) 33 itf^ !>.*CD28 mAb (20/zg/ml) T?=«— bbfc, fe5V> 
tt=»— h LTW^ge?^/!' 2 !^:/ V— h (3860-096; IWAKI, Tokyo, Japan) * 
"C% 200jiil©-r^^y (2X10 6 /ml) 4>IB9Nft$r> 2. 5 X10 7 plaque forming 
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unit (PFU) ©SeV-EGFPfc#K:2Brajg4iLfco t h V :"<#T?HU hCD3 mAb 
(10/ig/ml) *5«tt>*in:t KD28 mAb (10^g/ml) T*=i— hLfc, fc5V^ = -bL 
T^^^V^96!>I/^5pJS7 P ^- 200/zl<Z> t h^fBlO (PBL) 

(4X107ml) £fcfifc hTMJfc (4X10 8 /ml) (DBM^*, 2.5X10 7 PFU OSeV- 

egfp t *(-2 0 u^o Tvm&itmi&ttomAMmomm-ete. 2. sx 10 7 

PFU^SeV-EGFPt^fSHOO/xlOBe^fcfiEC-tg^^^WTlfflfla^ (2X10 6 /ml) £B6 
£ fc«Balb/c-7 £ * ©30 GyZmki htc ]} (1 X 10 7 /ml) 100 » 1 1 2 0 

fo5V^f^200Ml< 7 )B6tfcmc-tg•r^^(OT»^ (2X10 6 /ml) 
(&CD3ft#:fc£imCD28#i;#) a- h Lfc96? l^- b 1?2 0 IW, 

2. 5 X 10 7 PFUOSeV-EGFP UT^To tc 0 — ^T»© T n #tJg#^#J« 

ttflSK: *5 ft 3 Stfe^l ASMS©SWCH\ 2C-tg-^ * * a» e>$? L < M L J? ^ 
Sfc$rJBV\fc. ftlOMWiX'te, 6X10 8 PFU ©SeV-EGFPtf>#£T, 20-tg-r ^ 
<DT»$; (2X10 6 /ml) 2.5ml & B6*fc{iBalb/c^ $Xfrb<D 30 Gy MUV 
(IX 107ml) 2.5ml T?6 0IWJW»L (3*fctt4B#fc, ^©«*SrSfLV> 

*fc»7 0|a % ARitB6*fcttBalb/cJJ W^^f?$J$tLfc <ffiM*tt6£fc«7Bfe 
fcfTofc) o ^V^^«ft©M^t5fc!!)CH 50/ilO2C^- 
:/!)>v?S£ (lXlOVml) *5it>* 50/il©B6^-^!J (lXloVml) 
2.5X10 7 PFU ©SeV-EGFPtf^&T, 100 /zl WMMBalb/c, B6. 
C3H Vl"<T$. (lXlOVml) 100 /zl ~C20 MMWiLtc. 
&y-yzf/ls%:3o<D$ ^MZMMZlt, 5% C0 2 ££tf»*fc ( t , "C3rC-ei&*b 

•eTJWI&K:EGFPSr^A"t-5SeV©*<£©^Ji:tt % (Multiplicity of 

infection; M0I) 12.5 Tfc 9 ^ 500J; 0 WV>MOI©SeVttT»Jjafc^UT3NWlS3EifeSSl 
31 (cytopathic effect) $r#L-CV\/fco 
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j-y(-^tc(i.fSmtm^(DSeV(DmA (entry) ©M 

B6 y (4X10 6 /ml) &r % 2000 mj ©UV (UV crossl inker; Pharmacia 

Biotech Inc., San Francisco, CA, USA) X^ftsit LfcSeV-luci (5 X 10 8 PFU/ml) 

^i(Fifit?J:<ft^U SeV-EGFP (2. 5 X 10 s PFU/ml) il:l<Bjfc"T?30#37t:T?>f ^ 
df*.^— hLfc. 3Hl^Ufc^, 200/zl©#fflM*i?£ (2X10 6 /ml) ft-v? 
*CD3 mAb (15Mg/ml) 1^-7^*0028 mAb (20Mg/ml) Ifa— h Lfc96*:r 

/vspjiE^v- hef»-e2 0M»#Lfc. *fc©^£fTofc#**fciBAL-c^3 

SeVtt, igttft £ ^/^©M^SLLTI^&V^I^^&LTIS i: A. i*EGFP£^Af 

MliLt, MLfcM^M^/M-T, 2. 5 X10 7 PFU ©SeV-EGFP k& 
fc2BWJ«i!Lfco ^-r-^T»^b©^*LfcSeV©^H^-<5fc*, 10 ml 
©BCy^* (2X10 6 /ml) £2X10 9 PFU ©SeV-EGFP©#£T3;fcte##ftTN 30 
^W^^-fU «^^iffi-C'J:<Sfe^Lfc^ SeVfcUC 0, 15 
, 30. 45, &£X£ 90^37X:X^^^-<-hVtc o 3H!gfc^Lfc^, «?T«tt 
<t:^^/V^-e37 , C-e2 0TO«Lfc o itt^IiLt, W»Lfc||IIJS& 2.5X10 7 
PFU ©SeV-EGFP £#RU*HHLfc. 

[men i ] ®.%-m*semn v ^*-cegfp ^si^tm (c^x-r 5 

x ^^SrSeV-EGFP (M0I=62.5) fc#fc48H#IHJ8£Lfco EGFP|S§t£©^ 

$IJ$C-7?*CD3 + CD4 + £fcf* CD3 + CD8 + T^fflflS (-tfl^fiaM T»3:fcf*CD8 T« 

©*l«£Wtffi3»ofc-;*r (ZtiZti 0.5-1. ex Htcit o.8~2.o%) , is 

mtLtzmcmm^^mcd28m^^x^^mzmmtLtc cd3 + cd4 + * 

fcti CD3 + CD8 + T«f;ii^V^gT?EGFP£3§§iU EGFP»ft3Hlja©f!l^f4*|ftK:± 
#Lfc (^tl^tl 65~85% £fcfi 70~92%) (HI 1 ) . CD4 TM33«fct>*CD8 T&ffl 
m<DWi%<OW&X\ EGFP^MJ3a©#J^«SeV©^l:^#6<J^±#U> M0I^12.5 
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ii^T'tST^WTOmt bTTPftJRSr/fllVfco csraL/ea* & y ^ 

&CD8 T«^b^6fc4b, CD8 TJlWJJS-SrtefcS**: y 5"<3fc«r!Slt bfcfflity ^ 
^3tt**g*bTCD4 TUH«£#fc 0 rtLtfiSU{C, 2c-tg-r^^3&»fe©T 

» (2c T») SrJB^fcflS, C^L« L d #^TCR^m-f-S^-7'T»^n 

USrfro fc7P — yffty >s<M<D&&T. SeVfC J: "9 ^jWfdEGFP^A $ 
*Lfc (12). MM-fZ>Tui?~~ry ^©^TT^tt) 

, iSttfljrttj&ttab^fcaie^A^n*: (E2) . zioSfcfcra:, CD4 Tftgfi:}3 

as-T^sr.iSrwb-c^s,, 

&5Balb/cJW*j|t»JSo^T"eo*EGFP«r^fc!l< 3S^U = y ^T? 

h 5B6jW»HBJI&"T?f± fS i ^ £38&# jl frft fl>o fciflS, Balb/cWattBJS"^306Jl± 
JpJStU gi4fl3bfc2c TSBHa^bTtt, B6*)5V^^iBalb/c©^!lafcSll&if*J&© 
#&TT-fcSeVte»lft£EGFP£SgAbfc (83), ifl\zM^ &m\Z.m&&: 
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% in vitro W»tf7ftT ufcOKD** X* ^^-SftAfci 0Stt<ffc;£*tf»5o 
C3H*T 5 a I/— ^ — TiSft < Balb/c*7V 5. a V— £ £ ^"Ct 
a^ft&BjTJSlfl&i: LT-t--r-y2c T»<i:/BWCo C57BL/6*3j:T^2C^-yT 
jBBJteOiS^»*»feft5^^^^— Gfc£*B!&) Sr, Balb/c, C57BL/6, C3HM 
£?ctefat>&UC#tg#U 2.5X10 7 PFU OSeV-EGFP^^t^a/UcSSbP 

Lfco £ ommWi teas v ^ s y y/^ig* * t*c57bl/6^ v * a» & ©Tftja* 8 

C3H*7M *-£!§KJfc£bW$im^ SeV-EGFP{Jl < J;!9 2c T»fcEGFP 

a^P^AStbS^SrW^SCliaSTftfco C3Hffl«fc*BJSS:JB^3fc % C57BL/6 
T*Bj|&©C3H;*7M 5 a ^^^(^tSMft^-ott), 2c TUMSKEGFPfiiSlC 
A § Jvf > C57BL/6i|iiJ$M Srffl V ^ fc tt: $W Jfo £ fa t> JS V ft *>o fc^ 

tmm-ehitc (®4) o JttLte»U-C % Balb/c*-r-f 5 » U-*-&/Bl\fc» 
£\ 2c T«eja»4EGFP*^»t!:3fi<|Smbfc (H4) „ lot SeVK:J:5^©»e 

cum 2 ] ^mtmm, n a sevi:: «t § ^A5te-?^^M^ 

?4 £**&#U jte^A^^fcT»^rBalb/c^x-r 5 a V— 

fcfiC57BL/6^T-^5a^— ^ — tin vitro-CJi^FLfc. EGFPW3S5L&, 48R#Pfl g 

20B|RHt»Stbfe (0 5*SJ:l«in&Lfcf*-*) . EGFP©3l3i W</W2, Balb/c 

mmm 3 3 t h t*ms*5 ± imMS^©*6HH@s£ 

te##fl»fc*rL< J^fgLfct hPBLS: 2.5X10 7 PFU ©EGFP$5^SeV<***- 
0101=30) fc#fcl48l$MJ£*Lfc, T^XTlWJiao»^fctt»flgftl!:EGFP©3g3S!fi 
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£ttJfctfcBM£V^t>©0> % MLWftV^t: hCD3 + CD4 + *5iU« CD3 + CD8 + T»lCj3 

v^rJ^:tt«J^^v^EGFPBitt**s#b^^fc (^^^¥^=23.1%, mm 15-45%, 

*3 J; tW&=34. 0%. ftS' 18-50%) (B 6 ) . 

#*W#bWU WJfettJ0Rlt7 y t- (Specific- 

Pathogen-Free) ©^T^*^&ftfc^#*!J ^SttS^fcfrSJ:!)^ fc h 

jfQjaa (CD45RA + CD62L + ) SrSftSV U C:n5>©*TlBJ!a*aOBGFP©«aSr*F*f Ufc 
o $#Lfc J; 5 ^ EGFP|»tf)?§«/;*^ y -T#BIS«t»OEGFPHM4«BJia©»Iif-ri 
% ^>f-^^J&+©EGFP»tt»jaJ:!Jt>H:5*M!:jl5<, ^-f-^TM^EGFP 
RttHeiaotW^«:4%J:t) tffi*»ofc (H7) 0 ^^^H»T?*Lfc J: 5 fc, fEi- 
tfcST?iSttft: LfcT*fBJ!&te. SMSUMiMSfc < T < EGFP#2SA **Lfc 

%z-btltc 0 tlltMt-C, @*^Lfc^CD3^*5it>^CD28^f»Lfc 
CD3 + CD4 + IZtctt CD3 + CD8 + T5MMV^t£-eEGFP£3§m U EGFPBte*MS<&a!te' 
teift^ofc (•fcih/'&Mfill 30-69% 50-70%) (06) o 

t VTufomilffln'MlfcWfcft^Xtti, CD4£fc«CD8 T«£ t>fc@*flltntfr# 
&©t> -Weft 97%^fc(i98%t^a^»^i:v^A%^Ufc (08) 

o ^©«BI&t*K:oV^-Ct>, ¥M(-30^371CO^ Vdf-a^<— htfEGFPSr**^^ 
S*5 ofc„ 

[«#J4] ^**~©gar&©SeV©£A (entry) WSH^TttJB-Tffijg^S 

sev^^ vtcmmtTmm^m^m^m^o^K. btizwmzm^tco mm 
^mA<D$}mz.&wu%z>mmt #t©j: 9 5 a) s e v 

t"i?:/^ — (Markwell, M.A. and Paulson, J. C. , Proc. Natl. Acad. 
Sci. USA, 1980, 77: 5693-5697) „ (ii) Sfc^Wfci?) (D^x. tbtlZ a V-feT"* 
— (Kumar, M. et al., J. Virol., 1997, 71: 6398-6406; Eguchi, A. et al. , 
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J. Biol. Chem., 2000, 275: 17549-17555) „ (iii) T&fllJl&iDStt'fbfc <£ <5 %/tf~f' 
SlsteM<DmM, itLttSeVjJSftA (entry) Lfc«©SeV©**£fc:f*«L#a ( 
Collins, P.L. et al. , Parainfluenza viruses. In'. Fields BN, Knipe DM, 
Howley PM, (eds). Fields of virology. Vol. 2. Lippincott - Raven 
Publishers: Philadelphia, 1996: 1205-1241) „ -ft SrH^Sfc*. ^?*T 

Z*K if U < mil r>^TP ^3*f±SeVt <£ 9 {5 £ A, £*£HP*A $ ftft <^ 

£1% JfU<¥KLfcy (UV) -C^jSflSUfcSeV-lucifiqfcT ( 

fu^SLfc^-:/TMJS) £fcte##&T (luMlt^V^^-^TajiS) "C60 
^Ttt'f^a^hU Tai©#^l/t^^-W$t, SeV©HN©/ 

SeV-EGFP (M0I=62.5) £*^30#37tT^f ^^r^-<— b Lfc Q 8ft vC* ^ftkT&B 
@3&fl:LfcS:CD3*J;tJ«gii:ci)28fii:ft:-eJW»U, 2BfH£EGFP<BSE&W<^& 
W^fco SeV-EGFP-C ! BU^ ; SLyt•^-r-yT«^c:^^^T{i, «<Mtt^fci3lt5 
CD4&fc&CD8 mm<DEGFPmmm<D%\&\*. ZMftmttZttWAkttolt ( 
111 9) o UVT?*igflsLfcSeV-lucifc#l!:>f i"**'*- M"5 

SttftT»ja^©EGFP©3tfi^#AttjS*rr ftfc 0 ?F 8ft fcSeV-luci 1 7 s W ^ a. 
^—•Xa yLTt, Stt^^f^fflFBltDP^SeV-EGFP^^MfflJiS^-l' V^^^ b 
f 5 £ i /u if© y V/*3RttEGFP$:3&S Lfc ^ i ^ , M®m LfcT$BI&~eEGFP#S 
$&aLfcj&»ofc©H: % T«Uao*#i6S<ftTUfcfc«)"Cf4*V^ (0 9) 0 

itoJ&K:KfcA/£BGFPfc$ALfc2&>o;fc: (f^W) SfcBKBilgas* 
+^T?&ofcprtttt»±4l|£|»i"SrtiS"Ct*:. £*lfetf>fcl.H.tt* SeVtt3tGHP*A 
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T&IBJiS t SeV-EGFP t<D^( V^a.'*— > a yOBtP^fc^l"^^^^^^ 
M^^ttfco *55ffl#6>H:SeV»i^>f-^T3»Jiai!:SS*-t-5r.a:tt 

i?j&SJ:<#K ja^Wf V^^- i/a yfc&V^ g!h&Sfc"OHN©/>f 
7 5 If filter J; 9 ^-^-^T»^bSeV«tLT L£ 5 V^ 5«£rfcT 

fc. -er-e, #L<¥iBUfc!> y ^ ^ ^ Wfs ^ ^ ^a*^ 

SeV^i/T/v»gK£fcS§3Sfi-5r.i:H:t?#54 , C-CSeV-EGFP (M0I=100) i-f^ 
^-hLfc (010) „ ^fiD^, M£3[hI»U *ft&T*WI&SrH*rft;L;fc 

K¥(D£ot£SeV<Dmte*%mzm&-$'Z>mmKimW&tlir, «A (entry) 

h Lfc^fcSttrtrf 5 EGFP|ttttf>CD4£fcteCD8 TSMSOSI'&WU 
mm50%*fc«70%-efcofc o ^tU^LT, 4C<D>(l/*=L'<—i'alsl£M^ 

010) o 37 < C'C90^©-1'^^^^— ^fci5EGFP»ttT*BJI&0*l^tt*(Sfc 

EGFP t 3k\ZLs( i/^c=l. • r <— y UfcBB^ffi©T»tetti-^rS6*WK:ae^*AS*b 
fc„ Sbfc* ?£ttlbT»£/gWc3i£\ 30^37t:-e-('>' :3 r^-<-M-5fc^-e, 
BGFPHH4TjRBJia©«l^f4BM4*fBg^rai:< fev^^ofc (7*~*€P&) o «A 
(enter) LfcSeV^^M' -^Ttt^fe^ffi - i f**> t> * 5 fcsCCV^ ^ £ i^fe 

, d*Lfeoa*W: N SeVteSttteT«£SA (enter) tSitm^-^ ^ 
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tl/^aV (internalization; tWffc) #jB£«Rrtltt#iS5V\> 
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7. /^y'^y^/v^^^— ^■fev^-f^^^^^^— "CfeSx Mf*5C6 
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SEQUENCE LISTING 

<110> DNAVEC RESEARCH INC. 

<120> Method for transducing a gene into T cells 

<130> D3-A0205P 

<140> 
<141> 

<150> JP 2002-310053 
<151> 2002-10-24 

<160> 8 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 10 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 1 

ctttcaccct 10 



<210> 2 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 2 

tttttcttac tacgg 



15 
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<210> 3 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 3 

cggccgcaga tcttcacg 18 



<210> 4 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 4 

atgcatgccg gcagatga 18 



<210> 5 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 5 

gttgagtact gcaagagc 18 



<210> 6 
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<211> 42 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 6 

tttgccggca tgcatgtttc ccaaggggag agttttgcaa cc 42 



<210> 7 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 

<400> 7 

atgcatgccg gcagatga 18 

<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: artificially 
synthesized sequence 



<400> 8 

tgggtgaatg agagaatcag c 
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